The effect of d-galactose induced oxidative stress on in vitro redox homeostasis in rat plasma and erythrocytes.
We, herein, investigated the in vitro effects of galactose on thiobarbituric acid-reactive substances (TBA-RS), total sulfhydryl content, and on the activities of antioxidant enzymes, including catalase (CAT), superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px), and butyrylcholinesterase (BuChE) in the blood of 30- and 60-day-old rats. We also determined the influence of the antioxidants, trolox, ascorbic acid and glutathione, on the effects elicited by galactose on the parameters tested. Galactose was added to the assay at final concentrations of 0.1, 3.0, 5.0 and 10.0mM. Control experiments were performed without the addition of galactose. Rats were sacrificed by decapitation without anesthesia and a blood sample was removed for analysis. Galactose, at 3.0mM, 5.0mM and 10.0mM, enhanced TBA-RS in the plasma of 60-day-old rats, while 10.0mM galactose reduced total sulfhydryl content in the plasma of 30-day-old rats; 5.0mM and 10.0mM galactose enhanced CAT activity in the erythrocytes of 30- and 60-day-old rats and 10.0mM galactose reduced SOD activity in the erythrocytes of 60-day-old rats. Galactose did not alter BuChE activity. Data showed that at the pathologically high concentration (greater than 5.0mM), galactose induces lipid peroxidation, reduces total sulfhydryl content and alters antioxidant defenses in the blood of rats. Trolox, ascorbic acid and glutathione addition prevented most alterations in oxidative stress parameters that were caused by galactose. Our findings lend support to a potential therapeutic strategy for this disease, which may include the use of antioxidants for ameliorating the damage caused by galactose.